Geochemical analysis 8 PCA analysis of the pore water from the core experiments showed that the geochemical 9 composition is mainly controlled by two major process types 26 . The first axis mainly 10 characterizes acidification processes with low pH on one side opposed to high sulfate and 11 cation concentrations. These high concentrations are related to reduced sulfur and/or organic 12 matter dissolution. High cation concentrations are related to acidification neutralization 13 through mineral dissolution. PCA shows a clear distinction between the pumping and the 14 pristine site, whatever the cycle conditions, the pumping site showing more acid and less 15 reducing conditions. Within one site, the cycle duration also induces a shift in the 16 geochemical conditions with more acid conditions in the 3d cycle. Indeed low to extremely 17 low (3.2) pH and high to extremely high (>1,000mg/L) sulfate concentrations were observed 18 in the field and within the core experiments. They were particularly well expressed in the 19 "dessication experiment" in the lab and during rewetting processes in the field 18 . The second 20 axis is related to oxydo-reduction processes, showing on one side oxygenated conditions with 21 high nitrate concentrations opposed to high Fe and DOC concentrations. This part of the axis 22 represents the reducing conditions of the peat, especially in the inner part of the cores (the 23 peat matrix) whilst the opposite part of the axis represents the part of the peat core which are 24 in contact to groundwater and atmosphere such as the upper part of the cores and the leaching 25 water. 26
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27
The total biomass in the pristine site was much higher than in pumping station experiments 28 (750 and 200 µgC/g dry soil respectively in the permanently saturated and cycle column). 29 Furthermore, the biomass was higher in the dry cores (600 µgC/g dry soil) than in the 30 drying / rewetting cycle cores in the pumping station site. Within the pristine site, the 31 biomass remains relatively similar in the cycling conditions and the permanently saturated 32 cores whilst it is lower in the dry cores (400 µgC/g dry soil). This result suggests that the 33 microbial communities could be better adapted to reducing conditions in the pristine site and 34 better adapted to aerobic and acid conditions in the pumping station, suggesting a microbial 35 shift between the two sites. 36
37
The experiments carried on the peat cores after the desiccation period showed a major 38 chemical evolution as compared to the previous ones 26 . A dramatic acidification was 39 characterized by a pH shift (down to 3.8), very high sulfate concentrations (>1,700 mg/L) and 40 a cation increase. The total biomass was also 3 times more important than during the previous 41 experiments, suggesting a major shift in the biodiversity. Figure S1 . Shannon Diverisity and Equitability indices for bacterial communities in pore water and soil from the pumping station site (PUMP) and pristine site (PRIS). Each bar shows the average index and standard error calculated for 3 replicate cores. The groundwater (GW) used to saturate the experimental cores was sampled at the beginning of the experiment for each site. Pore water drained from the cores was collected after the first two 3-day cycles (Cycles 1 and 2 for the 3-day treatment), after the first 9-day cycle (Cycle 1 for 9-day treatment), and at the end of the experiment for the 3-day, 9-day and continuously saturated treatments (Final Cycle). For soil, a small soil sample was collected in the field in the same location where cores were collected (Beginning). At the end of the experiment (Final Cycle), cores were cut open and soil samples were taken from the middle of the core for the 3-day, 9-day, continuously saturated (Sat) and continuously unsaturated (Dry) treatments. 
